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(54) PHASE CONTROL SYSTEM FOR SYSTEM 
CLOCK 

(57) Abstract: 

PURPOSE: To attain quick phase synchronization by 
implementing phase control at the interruption or 
recovery of a system clock used to synchronize a public 
digital network and the entire nodes in a LAN. 

CONSTITUTION: A PLL comprising a phase comparator 
21, an LPF 22, a VCO 23 and a frequency divider is 
synchronized with an external clock 38 and a system 
clock 53 is formed in this system, and the system is 
provided with an internal clock oscillation source 30 
used to supply the clock whose clock deviation is 
warranted at the interruption of the external clock. The 
system is provided with a system clock phase control 
circuit 56 which controls the phase of the system clock 
53 when the system dock 53 is replaced with the 
internal clock from a PLL output dock or with the PLL 
output clock from the internal clock. Thus, a phase step 
caused at the system dock changeover at the 
interruption or recovery of the external dock is relaxed. 
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A\Z^X. $/XxAftgB©£ny?£8£"r5l*J»g 
Uy9 ©-JSyXfAi? n y V t UT ttiTrr , *"fel' 9 

^Py#t;:{3»3&;LSi£. ^fAfD'^WJy 

[»*B4] ->Xf A i' a t l/T&fll^fflJH/ 
©fflTJ^Py ffiKrt8B*Pyf*Ha 

{»#«5] v*5Sk*Py?£l/Trt»:5'P'y^ 

[38W©i¥ailfcf$i9fl 
[000 1] 

[gg±©fiJJ8#»] ^a^^lc^T- 
kZUyZ £R«3S-&-5^©'>^t-A^ P y ^JEtCflS 

43*7-5 1/7,7-^ P y ^©{iffl«!lffll^;fcWr5. 
[000 2] 

{ft*©8*l!r] D-*JHU7*yh7-^ 
<&T, LAN.fcV»3> «0*yh7-^Si, m%.\Z. 



2) #M¥5-199 10 7 

K>*7i-701. 5 4 4Mbp s, LANlCfett 
5PBX'f>i'7i-^02. 0 2 8Mbps(Dft*C^ 
tt*T**8kH«*T4Mll/T, tt*WBJIr- 7 (K 

~F> PLL£V>5) K«fc0LAN©«>XxA£ay?ffii 

[0 0 0 3] 06 Btt&TttJIJ'rs PLL ©««©-0!l 
JO S^-T^P V 2 E3 6 CiSl^T. 2 1 ttfitfSJfc 

2 2liD-/U7^H <£AT. LPFiVi 
5) , 2 3 tt«JEM«I^SIB (£TF, VCOtV>5) , 
2 4«#J3@&T&*. 

[0 0 0 4] JBeHfcjRTPLLtt, {4ffiJtt882 ltft 

(«T, PLLfflTJ^Py^i^S) 2 5££&«Jfc«S: 
U L P F 2 2 #■?■©&« Jfc&ffl* 2 7 *¥»ftbfc« 
JE©^2 8fc£JfcU VC0 2 3#LPF2 2©ffl#2 

8fc«tofHfflian. Bifs©«S[ftm#2 9s«jg-r5<t 
20 5Ciifrr5. 

[0 0 0 5] VC023te, LPF2 2©W*28©« 
mzfeVT*<D%imWLfk*&tt,2itZ&E.MWM<D?& 
JgST* 0 , V C O 2 3 ©ffi* 2 9 ©ratt»**#B@J& 
2 4C«fcO 1/Nt$n, fl-BB^dy £ 
O^Dy^2 5^, H^b^ViLANO^xA^Py 

[0 0 0 63 S05S©J;'5»PLLt*ViT, 
©KHt«k0VCO2 SWffl^MSES^fllTSi. P 
LLa*^Py^2 5 ©ES»t>&ffc;-r*rt*i Jl©^« 
50 RXft«ttt«ttttB 2 1 ©IB* 2 7 *«^***3!rrtlfc 
fPffi-tSfc*. «i*tC^a5ffl©^ny^3 8tPLLHi 

s-s-5j:t^T§r«. 3^*, a«vcom*2 9©«« 

[0 0 0 7] 06lc*-TPLLtt, ^85»©^Py^3 
8*tPLLfcM-r*X*^Pyi' ,: Ca5*&«>> £©A7J 
?Dy^A^t>n5tVC02 3©H1*2 9 A 1 V C O 2 

40 L, S^V C O 2 3 © S jtJ^ifcSte, H»85ia*#fclb 
tSEUTl 0%£i±©<@2l ; £^«-&* J »*. Z\(Dfztb. 
S^PLLtt, PLLrt©#EI§ra&2 4©{a?rCfc5P 
LLUl*^n«;^2 5*«, 1 0%£i±©iiS**r'r5J: 
tfc^t), £©PLLtti:*J?Py?2 5S->7fA©? 

[0 0 0 8] ^ai8A^©^Py^3 8*tji»f3 

n^ig^KfeViTt), LANrt©am«i»i/&v>i^ 

5 ->XxAffl5s&> &©£##**. M>flMA&0^ 
Py^^jffi*f$nfc«^ic6), ->^xA©i'Pyi'iSi 
50 UT, ^«»<l^&«WUfc^Pyd7&«J*-r*^SA« 
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[0 0 0 9] £©±5fcS&R£S&&T::£©T£?>fie3fe 
Sffi £ UT, m*.\i* 1-18 0 15 1 &?8§tC 

[0 0 10] B7tt;i©^8ffi®«j££ST?ny^ 
H7fc*SWT* 3 0ttft&*Py?£ip$8iB 
8§, 4 1tt-fel^^ 5 4«#^Pyi7&»rlfttB|5H& 

[0 0 11] m 7 ic^-rS^S^Stt, B5t::«fcDiB9iD 

fcPLLt. rtgp^ n y zmmmm® 3ot. n&z □ i<? 

[0 0 12] 07t*ViT, ^D«/^3 8«%^ 
A>©aS-Cffier$n«>i:, ftg&*Py*jii0rtfctttlIIB&5 
4 fit, ^nstULT, ?Py*3i»HiNg£tefflifcl8Sg 

2 1 ©wat^snxv^-twi'3'4 1 tce^ 

pay? 3 8*>5l*iSB#ny^3 7/v©^Jt)»AS:fft3 
[0 0 13] H*S£3fet£IB«. ititCfcO, fl.»*Py # 

zomrnmz, PLL!&t*py?iig©«»$n&rt?» 

?Py?3 7 tSl^atf^tJCfcO, LANftWDy 

*<gg©#ie2nfc->*5Sk* a y ? s«iii&-r« c tat 

£©ft3fe&fi5tt, fl>8S*Py*iSt!W3« 

Lfcitrfc, ^®^ny^3gerttailHl8S5 4d^©^n 
y*HH£fiM8l::«fcD. «MBJt«SS2 \OifoWLto*.V>?* 
4 l«t*3Wi'D»;^3 7d»e>^«i7Dy^3 8^\«JDlft 
*.%Z\£\Z&r), LAN[*i©£Py*£0.a&*Py£fc 

[0 0 14] 39 

^.ffl^ □ y * j&twstcfcwr * d y s^Micirr** □ 

y^«SSffoTVi5>**» fl-88?Py^3 8frt>Pi&# 
Py£3 7, rtaB^n-/^ 3 7^5^85^ n 

ft. i^l 8 OlCfiffiXf y^4CSt^5TO 
[0 0 15] ZlOfc** f&e*£*8fi5rau LANfi©! 

fc» 0 7)Vt"( A&tfg^nSi'XxA <£B) JCW 

(0 0 16] #89!©B««. H(ri2t&feft*l5©ffi|gj&£ 
ftgBIS©* p y £ 3 8 iPBttLftHd. ->Xfi^ P y 50 
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[0 0 17] 

tt, fl.«B*Py*A*©&8. 2KK. A«»i3y*nS 
2ii©&ai::#J5S§£«*., SSfc, PLL^OAAfn 

p ? *£HSHft9 d y *©^Tnri>-;Sr£gftLT« 
t>&*.«-fel'?£r. fttf. LANOS'^xAi'Py^aS 

l a* a v t> ®tvm*-# ltsj o * -t 

W * * H t \Z J; QXftStlS. 

[0 0 18] 

MWffl LAN©S'X7\6 l £'Cly2i:L-C. PLLtfi* 

i'n*;? S&ffl-f MB* o y zstmm* P L L 

a * jr □ y * © Mjp? * ij 7 f 5 f 5 - £ J; ^ T p L 

L p y $ £ n y 9&WtttMi9 n y £ £a> 
tt»JI*^3!i:<'r*Si#^#*. HtHC<t D> PLL 
ffl* * P v SPifiB* P y^^nWtmiJP OyZKW 
B&*.&P#©5/7.xA£Py ^©(iffi©««>n (7fy 

[0 0 1 93 <>XfAi?D5'i?il/T, rtflKi'P 
y^^SW*^Py^Sffiffl-r5«#, rtSS^Pyi' 

P v 2 £ ©tt*»S«^ft < iffi*. &tlTV>« P L L tll*^ 
p y ^ ©«»!T^«^ P yZftfflm. Z U C t \Z 
«k0. rta5^Py^^Sffi*^Py^t^85^Dy^ 

^Afctfr. PLLirA*sns^py^©««)ns^ 
<-rs^t*t-p^, PLL^«gfl;&©{£ffifc£5i-r 

[0 0 2 0] #&gjfc«fctttf, fJJfitctO. PLLW* 
i7 P y $ isx^ rtgg^ D y i/^SHJ* ^ P y t?^<PW t) 

LLfflft?Dyjr2'5<\(!HDD]MJ*. ffiffi^tlS:^* 

c?eei&->XTA i' p y * &««&-r-s ^*^<nt^ 
*. 

[002 1] 

i!«l^C©SliS*il^HSiC«k 0 PWCKW-T 5. 

[0 02 2] HI «*»^©-sufi«i©««s*-r^p 

y ? H* ■ 2 tt^ U y ^K»±®K©«<a&^r^P y ^ 
0, HSBttffi^t>«IBK«}ttJt«ii«1-rDy^H. W 

4 (4->XxA^Py ^&ffi«9»@!S©»^SSiW-r*^ 
-fA^-^-hT*^. 01~S3{C*WT, 3 1«W« 
>7.Dyt7#m®. 3 2tt^«|5^Py^^«S, 3 3tttt 
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ffi^fciiBIS, 3 4\*tfVy?®±®&> 4 0, 4 2tt 
-fek?*, 4 6 ttttffl-Ttl^taiHlB, 4 7 ttJSBrft^e) 
RSIHfclHlK, 5 0. 5 8 te^8Mfclsll&, 5 6BJ/7fA 

* d y pmsmmiBift'e&z. 

[0 0 2 3101 K^-r*fSW©-Hig^Jfc*^T, ft 
gB*ay£7#Ji£3 ltt, ^*^>^fc«kDrt^n 
y£fg*S8S3 0*>e©^ayi? (£tT, ^Qy^t 

y* («T, f*j8B?Py?#ES8tba*ny£i^3) 
3 6 £±f£T S. O y 3 2 fi> * 10 

>9\z£ y ?#j^#5&*&«*nfcfl#* n 

y 9 3 8 ZftM U P L LCi D fi>l$SMfc;l/fc&->X7-A 
£ □ y ? ifcSEifcg:©* O y £ £&fifcf*. 

[0 0 2 4] ->X^A^Dy^m*S:«jr)lj|A?»-feW^ 
^4 2(t fl-gB* D y 9 3 8 a««S&£ttTV>£ P 
LLIBA^D'^ 2 5 Si'XfAi'Dy £ fcLTg#? 
U fl-SB^ny? 3 8a*ffigr$ftT^5££» ftSB^P 
y*#Jfffitii:*J?ny£ 3 6S->XfA?nyi'tLT 
Sftf*. £&, PLUC^-rSA^S^JDSI^S-tW 
£7*4 ltt, fttf*ny?3 8*i#t*&SnT^5t#, 
PLLA*fn^^2 6tl/T, ftSB?ay?#MS8tfj 
*^Dy^4 3£S^-r*. 

[0 0 2 5] £©&*, 0 1 fc^l"*!^©— *H509 
«, ftgB^ny*3 8**&«&SftT^£££, Z\<Di?u 
y!?\zmmV, frr>* itE^S5?y^£»*bfcPLLa 

[0 0 2 6]-*, ftm?Uy{73 S&T&m-ZnTzi: 30 

3 6SPLLA*^ny5'2 6tLTSJ?U PLLC 

©£», PLLrt©VC0 2 3*^^S-r*Hi:*»J5: 
<, rt85*ny£#J13S8fflA?Oy*3 6©J3&»£|^ 

[0027] £©fc», 0 1 ts-r*f6W©-n*sw 

£«J0&;L?>-t:W**4 2£, f*3gS^ny^^SW* 
£TDy^3 6*^PLLto*£'Dyi'2 5 £31 D IftAf 40 

>b, PLL*^^ny^tra»3*^n2>ra, -$tmz 

[0 0 2 8] K«l^-r->^xA^ny^fi:ffiS!ifflii5iK 
5 614, *5£BJC«tOI8tt6nfc ! &©TftO, foft&t) 
*|HiK3 3£, ^Uy^l5±lHlK3 4 < l:t«t0fl}<3c$n 
TV>5. y ^SSit@K 3 4 tt, i'ZfAJ'Dy^Hi 
#5 3fcPLLttJ##Oy£2 5*>&|*|gi5^ny£3 6 
'MB £2. *£W4, rtSBi'ay^ffiSgtij* 

^Dy^3 6*^PLLtil*^Dyi7 2 5^«JD»A5 50 
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[0 0 2 9] &«£fc>-&l3B3 3f4, J/XxA? 
Dy*5 3fctT, PLLti]rt*Oy*2 5£&jrf* 
PLLHWj#Dy*2 5^nS^ay^MS 
ffl*^ny^3 6t©&ffi^t>-&S:ffVi, Ztl*><D2-D 

©*ny*©ffi«g£sl>fc< UT*5< :ti:<fct), * 

W*^ny^3 6SffifflT*t^K» PLLBJMny 
* 2 5 O y ^^Stil*^ D y * 4 3 £©{Sffi 

£fc>-&£?roT, nn&©20©£Oy£©&ffig£'> 
^<bT*<CiJC«kD, -feW^^4 2dJ, PLLW* 
9 n ^ 2 5 i^WIi' n y i?»MSffl Ai' D y 3 6 
^©SJDftA&frStS, &SW4, rtfi?*Dy*#ffi 

StB*^Oy^3 6A»^PLLttl*^ny^2 5^©fc 
«0^^.Sff •5t€r©->X5 L A^Py^ 5 3©effl«>n 

[0 0 3 0] H®9ay>7mm&tii®®5 4\*, ft®? 
ny*3 8tfi£Br;*nfci£. W^tM^ny? 

5 5 SraEBrtfffifc-T*. JlttlCfcO, S'X 
xA^Dy^SStt. PLLa*^Dy^2 5#£|*3SB 
^Dy^^igm*^ny^3 6C«0^Sn*it 

tc&s„ ^©s*, 0 1 fc^-r*^©5Ufi^tt, mm 

!ray!73 8©j869fCJ:oT, PLLF*3©VC02 3# 

««IS:<Sg©ffli3na^i^S«l8tr/i5ffrc, -> 
XfA ^ n y it 5 3 ^MfeSHII©^^/!:*)^ n 
ytr#m%mi3>7 ny*3 6tc«)0«lt)-DT, rt«S^n 
y * #ra8tfi A ^ n y ^ 3 6 *->X^A ? u y ^ 5 3 fc 

[0 0 3 1] ^ffl^nyi7 36Bf^aislK5 4tt, 
M?ny^3 8*tlHl«bfct^, 3 3 

fc£D^ffi*ny£#ragart27ny*4 3#, PLL 
t©(flrfflra»!*^n.5M©I^MS?i« 

ut. K&2uyi/mmmimns-5&>?tiy9mzft 

ffifcTS«!lffll*t)ff5. 
[0 0 3 2] ^C. ^xA^Dy^ffiffliBfflllliSS 6 
CD* ©£f U y ^Kf±®8S 3 4©fl!jft£i!ife£BI 2 S#fl8 

[0 0 3 3] My xB5±IiI8S 3 4 tt, 2E»f(t^©lf JC 
rt:0g&4 7 t. ffifflf ti«ailIK4 7 i, ±l>>;94 0 
tSil^TttiSSnTH*. Ji»ffB^©ra»l{bStt4 7 

n y jger^»M# 5 5 \z*i~rz>nwLwm 

T* 0 , ->XtA* o y ^ 5 3 t^'J y >?£iiiSfcWSg 

wsfr^&je), ^ss^ny^ji»f«tt#^5 Bswflsj' 

Dy^3 7IC|g«!fl:LT, V^^A^ny^tBAS^ff 
^39 Sr*J«-r5. 3i«il©lHl»tt. 7 U y^VU y -f 

[0 0 34] &ffl-rn»miHl8S4 6f3:, PLLtt**n 
y 2 5 tt\-&{f U y ^^«8gffl*^ a y ^ 4 3 <£©(fc 
ffiTtl, *SHtt, PLLUl*^Dy^2 5irtS8^D 
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&i>mftm 39 1 ^-t**. 

[0 0 3 5] ZtDTzSb. ±\/99 40\t> 01©-fel^ 
*4 2*t>-XxA^ay5'5 3£:LT. PLLHJ^n 
y?2 5£fflALT^££#, {£ffi-fttt&fcHH!g&4 6fc 

*Dv23 6£S«-f*. -fc 1^*40 ft, 01 
©•fel^*4 2^fAfDy^ 5 3£l,T, 1*18?:? 
□ y^»^Sffi*^Dy^3 6£tfJ*bTV>5i£. & 
«Ttl^tBBK4 6 tC»-TSA*^5 0 tLT, fl-SB 
^ a y 2? #J38§tiJ* ?n»^4 3 £aj?f£. 
[0 0 3 6] ANDy— h 5 7 iJ, fl-SB^ny *jg»Hfc 

WD-^|ilA«t) tt*.aijfc©*t 4 8 *«g I) SlAfllifctt 
HOW, ^-fS^/WyUQftXhyyatfSCfcfc 20 
«fc»3, ^XxA2ny?aj*Sft£^3 9)W8D&fc>S 
©£B&ikLTV>5. 
[0 0 3 7] S'X5Sk2ny£ti:*BiHffi]|nl8&5 6 

0*©ttffl^fciiIil!S3 3©#gj££»f££EJ3 

[0 0 3 8] ftffi-&*r&!sl!83 3tt> R8HfcIIlK5 0, 
5 8£#MV3 1. 3 2©^U7ft-lllp-r*ANDy- 
. h5 1. 6 2fcJ:D«J***rCV»*. PMMfcHll6 0 
MU PLLrteD»JM2 43j»6©ffi*HJIHi^3-5«rt 

8B#Dy?3 7£HJ8fcSii:5iEJB&-(?S&»3. yXfAf 30 
D7^lilAMit3 9^ ->X^A^Py^5 3tL 
TPLLffi;fc2Dy?2 5£-fek£*4 2fcjI«£lt-T 
WnyJ'i}flMi'n?i'3 6tP 
L Lfflft?D? ? 2 5 t©feffi-&t)i*-Sff 
*n?*»H*3 l©*y7fc«Sfcfr5Jfc*©«!tP* 

[0 0 3 9] ANDy-h5 1tt, AV^Dyjr^MS 
3 l©*U7IMIWI©ANDy— hT*D, '>Xf^i? 
O y 2 (UAXRff^ 3 9 ^fA?Dy^5 3tt 
TPLLffi^nyi^ 5£-feV?*4 2tCg#S#T 40 

v>*fc*c. njMsiaBs o*»&©h*hm»6 2 t© 

AND*fhW«£l/T» MB? D9?£JM 3 iic^u 

[0 0 4 0] ^S8ftia!S5 8tt, PLL|*J©#EJg2 4 
* 6©tt«n«fl» 3 5 ftftff* o y * 3 8 fcHJMfrg 
ttSBRTfcD, ->XxA^ny^W*S«?^3 9 

^ny^2 5 <h©fiffi-&t»ii:Sfi5fc«). Mi'Dyi' 50 
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»HBR3 2©*y7*^fcfr3&»©t«P«fToT 

[0 0 4 1] ANDy-h6 2--tt, fMi^D»^»HH 
»3 2O^U7IMWB«!)ANDy-hT*0» *>*xA 
^ny^ffl*Sj;m#3 9*t, 5/XxA^Oy^5 3t 
LT. rt«5'ay^^|iI8Sai*^Dy^3 6&-lr^^ 
*4 2fcWiStfTV>*£tftev RfffiSlEni'S.8»&0 

H£ 3 2 fc* >J 7/tJW«ft»t«. 

[0042] *c. ir^©«k5t««$n.5->X7 1 A^ 

nyirtt««!fHa»5 6©»fP*H4fcjftT*"f A?* 
flstt. n y £XMt*IBiIK 5 4 wmtr-xi yt>3 

8 ©SK&^LTCOXKtMMre 5 5 *itm>7 U y 
6 DIM., flo. *©109|fe 

PLLHiAi?D.y?25i, l*jffl£Dy Zftmm 

mti^ay^36t ©ratfifi-rn*t4 ctvj 5 1 * t: 

[0 0 4 3] vX'f-Af D*y^tWffliie5 6f& & 
ffi^t>«l9K3 3(CJ:Q. 2 -3©*n ?*■©&«£*> 

Jfc&tT, 20©*n y: ?fflSra©ftffifn5£#fcD4> 

z.<Dittb, r©&«-fn*tfei;T^-5M^ 

XxA^ny^tfi*gJRm^3 9*t«It)«t>«i, 
T-Atruyf 5 3IC^Uy^*t»^-r<5. 
[0 0 4 4] C©jfyy3?icJ:9, LAN|*J©£y-K 
iCiR^StlTVi-S^XxA (gfi) l:-l$KJfcl§S)&t§g 
^X^Ai7Dy^5 3*t^x©/— P'fcfiWS 

nrviSv'XxA g&o c^n^^tftaoT, £© 

MtfFfit. LANOSI^f<S5i. ^©ERat* 

[0 0 4 5] ->XxA^ny^fi«SI©ll^ 
5 6 «tt«^t>«HIR 3 3 ©*THM6L&«£. S4 1 

y^ta*s«?g#3 9 t©««»iin;*c**i*fc, i'n 

^^a»4W0fll<»6 5*t^ny ^©3l»rS«tilbfc«JS 
fc^%t, «>XxA*Oyi7g#{t#3 9tt, ®«CD© 

2 5 3 \Z\t. Wfc?K-tifV vSWMflW*. 
[0 0 4 6] #?6?l§©!tit0!l«, ^xA2Dy^©fi[ 
ffiOT^W**Cff5fc«>lC, 2^©2ny^«Sffi©tt 
ffi^*p-&$!lflSff 5 y«J y S?©tt±«IP*"bff 

[0 047] V»S. PLLffl*2Py2 2 5*t;WU^ 
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